Chapter 5 Solytiens

¥
Secﬁon?ﬁi' PAGENTS.
1. 2w/5~1257Trad 2. 37/10 ~ 0.942 rad
3, —wf4~ —0.785 rad
4, -7f3 ~ —1.047 rad
5. —57f12 ~ —1.309rad 6. —5wf3 =~ —5.236 rad
7. 6w ~ 18.8507ad 8. 227 =~ 69.115 rad
9, 8715 =~ 1.676rad 10, w/12 = 0.262 rad
11 w24 =0.131rad 12. 978 ~ 3.534 rad
13, 210° 14, 660° 15. —225° 16, —270°
17. 540w =~ 171.9° 18. —360/w =~ 114.6°
19. —216fm =~ 68.8° 20, 612/n ~ 194.8°
21, 18° 22, 50° 23, —24° 24, —195°
25. 410°, 770°, —~310°, —670° 26, 495°, §55°, —225°, ~585°
27. 1wfd, 197f4, —5mw[4, —13mfa 28. 23w[6, 357/6,
—7f6, —13w/6  29. Tw[4, 15mwf4, —9wf4, ~11f4
30. 315° 675°, —405°, —765° 31. Yes 32. Yes 33, Yes
34. No 35. Yes 36. No 37.13° 38 1° 39.30°
40, 260° 41, 280° 42, 190° 43. 5a/6 44, 5uf3
45, 7 46. 10~ 27 ~3717rad 47. wf4 48. 37f2
49, 5579 ~ 192 50, 360/7 ~114.6° 51. 4
52, 5wf2=~785m 53.4mi 54. 216/7 = 68.8°, 1.2 rad
55, 2rad ~ 114.6° 56. 6.88ft 57. 36/wr = 11459 m
58, 16/(37) ~ 1.698 ft 59, (a) 3545 (b) 25 60. (a) 5.855
(b) 3.028 61, 50m* 62. 47mi* 63. 4m 64, 57.3°
65. 6cm® 66, wf4fi* 67. 13.9mi 68, 672
69. 3307 mi =~ 1037 mi 70, 1107 mi =~ 346 mi
71, 1.6 millionmi  72. 3979 mi, 25000 mi 73, 1.15 mi
74, 70,0000 =~ 219,911 £¢ 75, 360w in® ~ 1130.97 in®
76, 3750 1% = 11,781 £¢ 77, 32u/15 ftfs =~ 6.7 fu's
78. (2) 90w md/min (b) 14407 in/min = 4523.9 in./min
79, (2) 2000w rad/min  {b) 50w/3 /s = 524 /s
80. 1039.6 mi/h 81. 393 mivh 82, (a) 1100 rad/min
® 175 83. 2.1m/s 84. (a) 160 rad/min
() 2080 fi/min = 74.26 m/h 85. (a) 10w cm ~31.4cm
M) 5cm (¢) 3.32cm  (d) 86.8 cn?®
86. (b) wo

o 63

() 5.13rad 88. 11,57 = 36.128 rad,%r- = 3.011 rad

=1
Section 8 21 pRiaaEh

1Lsin0=%cos0=5tm0=%cscO0=3secod=3

cot =3 2 sinf=%cos8 =5, 1an0=7Fescld=%
secO=2,c010=% 3, sin0 =N cos@=3},tan0 =7,
cscO0=3 seco=4 cotd=3 4. sin0 =1L cos0=4,

4
9
tan =2, csc @ =, sec = ¥, cot0 = &



5. 5in 8 = 2V13f13, cos § = 3V13/13,tan 6 = 2,
csc 8 = V13f2,secd = Vi3/3,c010 =3

6. sin@ = £, cos 0 = V15/8, tan 0 = TV15/15,
csc B = §, sec 0 = 8V15/15, cot 6§ = V15/7

7. (a) 3V34f34,3V34/3¢ () 3% (0 V3d/5, V3afs

8. (a) 3.7 (b) 4V33/33,4V33/33 () 7V33/33,7V33/33
9.3 10. 12v2 1L 13V32 12. 4V3 13. 1651658
14. 31.30339 15. x=28cos 0,y =28Bsin 0

16, x=4tan 0,y =4 sec @

17. cos@ =4 tan0 = 3, csc @ =3, 5ec 0 = %, cot 6 = %

9 r

18. sin § = 7V/31/40, tan 8 = TV/31/9, csc 6 = 40V31/217,
sec @ = ¥, cot @ = 9V31/217

40
/}ﬁg

19. sin @ = V2/2,co5 0 = V2f2, tan8 = 1,
esc @ = V2, sec @ = V2

20, sin @ = V32, cos 8 = 4, csc 0 = 2V/3/3,
secd = 2,cot@ = V3f3

J¥3

21, sin @ = 3V/5/7,cos @ = 5, tan 0 = 3V/5/2,

osc 8 = TV5{15, cat @ = 2V/5(15 /",(_i
2

22, sinez%,cos3=%,lan9=%,sec9 =4 cotg =3

T

iz

2. (r+V3)2 24,1 251 261 273
28, 1(2—V73)

53
Answers to Section 6 AN

29,

30.
1642~ 22,63
16

103,52 15 100

75°
[ 26.79

16

31 32,
3§
22
44,79 36.83 1000, 92718
680

52¢, 374.61
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33. 34.
z
[
30.95 33.5 83.48 72.3
o

41,74

36.
425 3T
"B | 162,64
=
? ’

392.65

o8|y

145,98

37, sin @ = 0.45, cos ¢ = (.89, tan # = 0.50, csc § =~ 2.24,
sec 0 = 1.12, cot f = 2,00 38. sin 40" ~ 0.64,

cos 40° = (.77, tan 40° = 0.83, csc 40° = 1.56,

sec 40° = 1.39, cat 40° == 1.20 39, 2309 40, 98.1

41. 63.7 42. 58 43, x=10tan@sind 44. 2 = sin 6,
b=tan0,c=3secd, d=cos @ 45, 1026t

46, (a) 93,4311t (b) 86,628 ft 47, (@) 2100 mi (b) No
48. 471 ft 49, 19§ 50, 72.5° 19t 51, 38.7° 52. 544 ft
53. 345 ft 54, 104.5ft 55, 4151, 152t 56. 11,379 R
57. 25701t 58. 3.7mi 59. 5808ft 60, 473 m

61. 91.7 milfion mi 62, (a) 89.05° (b) 236,000 mi

63. 3960mi 64, 2.53 X 10 mi 65, 0723 AU

5
Sectionﬂ% o pRNS
L (a) 3¢° (b) 30° (c) 30° 2. (@) 60° (B) 30° (o) 60°
3. () 45° (B) 90° () 75° 4. (a) 81° (b) 19° (&) 1°
5. @ af4 @ w6 (© w3 6. (a) nf3 Bb) #f4
© w6 7. @ 2af1 ®) 047 () 14 8. (8) 037
() 084 ()0 9.1 10. —VZ2 11. V22
2.4 13.-V3 14.2 15.1 16. V3 17 —V32
18. -2 19, V3f3 20.} 21. V32 22. -\Af2
23, ~1 4.4 254 26.—-V3f3 27.2 28 -2
29. —t 30, V2{2 31 Undefined 32, —}



A72 Answers to Exercises and Chapter Tests

33,00 341V 35. IV 36 1L

39, cos § = V1 - sin®@ 40, sec@ =-—1—1--'—2—e"
— sn
a1, sec® = —V1 + tan®0 42, csc @ = —V1 + cot’d
43, cos0 = —4 tan 0 = —3 csc0 = 3, 5ec0 = —§,
cot§ = —%
44, sin@ = —VO5{12, tan § = VO5/7, esc & = —12V/95/95,
o sec@= —12f7,cot0 = TV5/95
L 45 sin@ = 2 cos8 =% cscf = —3,5ec0 =3, cotf = —3
46. sin @ = —2VG/[S,cos @ = £, tan 8 = —2V6,
csc 0 = —5V6/12, cot § = —V6/[12
47. sin@ =} cos 0 = V3f2,tan 0 = V3f3,
sec § = 2V3/3,cotd = V3
48. sin@ = —4VTif17,cos 8 = —V17/17,1an 0 = 4,
csc 0 = —V17f4,5ec0 = -V17
49, sin @ = 3V/5/7, tan 8 = —3V5/2, cse 0 = 7V5(15,
sec @ = —J,cot§ = —2V5/15
50, sin8 = 4VTI[17, cos 0 = —V17[17,c5c 8 = VI7/4,
sec 8 = ~V1T,cot @ = —~3 5L (@) V32, V3
®) 1, V3[4 (c) 3,088967 52,300 53. 191 54, 433
55, 66.1° 56. V96 cm ~ 9.8cm 57. (4wf3) — V3 =246
58. 1207 + 363 ~ 439.3
61. ()

V1 — sin®@
37. tan@ = —V'1 — cos*ffcos 8 38. cotd = ——Wm%n—

4 20° 60° 80° 85°

h 1922 9145 29,944 60,351

62. (b) 20

{c) 60° 63, (a) A(®) = 400sind cos @
(b} 30

o .57

(©) width = depth =~ 14.14in, 64. 5(8) = 8000 k cos sin’
65. (a) 9V3f4 1t ~ 3.807 ft, £ ft = 0.5625ft (b} 23.982 11,
3462t 66. 1585

67. {a) w0 (b) 0.946 rad or 54°

68. (b) 4 (©) 21.07 ©69. 42°

0 1.57

Section 6.4 B page 506

1. 3188 2. 254 3. 248 4.403° 5.44° 6. 1449
7. LC=118%a~=51,b=24

8 £B=350%a=131,¢~=257

9, LA=44° /B = 68", a =899

10. £B=310°% ZC=69¢c=62

11, £C =62 a=200,b=242

c

A 230 B

12, £C=4T1,a=201b~642

13. ZB=85,a~35,c=9 c

30°

A

14, £C=163° b= 1116.9, c ~ 999.0
4

420

22° 95
A B

15, LA=100°a=89,c=Tl ¢

540
44

16, /A =T70°a=1097,b~203
[

100 e
B

Hs

A

17, £B = 30°, £C = 40, c =~ 19
18. 2B, = 89.6°, £C, = 534° by ~ 49.8;
LB, ~ 16.4°, £.C, ~ 126.6%, b, = 141 19. No solution



20. £A, ~ 100.1°, LB, = 41.3°, @, = 61.;

LAz = 3.30, LBZ = 138.70, ty == 3.9

2. LA, = 125°, 2.C, =~ 30°, a; = 49;

LAy =, £C; = 150°, ay = 5.6

92, 2B, ~ 41.8°, 2.C, =~ 108.2°, ¢; = 142.5;

4B, = 1382, LCy = 11.8°, ¢, = 30.7 23, No solution
24, LB=MA, LC=106"¢~259

95. LA, ~ 57.2° LB, =~ 93.8° b, = 30.9;

LA, = 122.8°, 2B, ~ 28.2° by = 14.6

26, LA, =491, 2.C, =123 ay = 65.T;

LAy~ 143°, 2.Cy ~ 101.7°, 2, ~ 21.3

27, (a) 91.146° (b) 14.427° 28. 525 31. (a) 1018 mi
(b) 1017 mi 32. (@) 3.77 mi (b)) 200mi 33, 2191t
34, 678.5ft 35. 55.9m 36, 16L.1ft 37 175 ft

48, 155m 39, 192m 40. 48.2° 41, 0427 AU, 1.119 AU
42. {b) 12cm  (¢) A plane

25 ‘
Section 8% B AGGIR
1. 289 2. 268 3.47 4 82 5.2989° 6. 111°
7.15 8. 130.54° 9, LA=~304°, LB~ 20.6°, ¢ =~ 24.6
10, £A=63.0°% LB~ 155°, £LC= 101.5°
1%, FA=~48° /B =79, ¢c~32
12. 2B = 80.5°, £C =~ 29.5% a = 512
13, LA =50° £B=~T3° LC == §7°
14, A =~ 38.6°% LB ~48.5° £LC= 92.9°
15. LA, =~ 83.6° £LC, = 56.4°, a; =~ 193;
LA, = 164°, £LCy == 123.6,a, = 549 16. No such triangle
17. Nosuch triangle 18, ZA = 36°, b =~ 109.4, c = 124.1
19, 2 20, 122 21, 254 22,213 23. 89.2°
24. 126.5° 25. 243 26, 11808 27. 54 28. 097
29. 2683 30. 549.6 31. 533 32.9798 3. 40.77
34, 2.46 35, 3.85cm? 37. 230mi 38. 7.3,3.8
39, 231 mi 40, 56.0mi 41, 2179 mi 42 28 mi
43. (2) 62.6mi (b) S182°E 44. () 232.5 mi
(H NSO°E 45, 06° 46, 31° 47. 211ft 48, 161 ft
49, 3835 ft 50, 1679 ft 5k $165,554

Chapteraﬁeview BElESG

1 @ @3 ® ilwfe (© —37/4 @ —af2

2. (a) 2mf15 (b) —ilwf6 (O 25wf6  (d) 7f36

3, (2) 450° (b) —30° (c) 405° (d) (558/m)° = 177.6°
4, (2) (1440fm)° = 45837° (b)) (450/w)> ~ 143.24°
() 330° (d) 108° 5.8m 6. 1.4rad ~380.2°
T.82ft 8 21609 9, 0.619rad~354" 10, 25 m’
11 18,151 fi? 12, 04 rad =~ 22.9°

13. 300w rad/min = 942.5 rad/min,

7539.8 in/min = 628.3 ft/min

14. (a) 70007 rad/min = 21,991 rad/min

() 777784 rad/min = 24,434.6 rad/min

(c) 268,780 in/min =~ 255 mifh

15, sin @ = 5/\/74, cos 0 = 7/VT4,tan § = 3,

csc 0 = VA5, sec 8 = V741, cotd =1

16. sin @ = 35, cos 0 = VII/10, tan 6 = 3VO1/91,

csc 0 = 12, sec @ = 10V1/91; cot 6 = VOI/3

Answers to Focus on Modeling A13

17. x = 3.83,y==321 18 x~24,y~= 1.40
19, x =292,y =~3.11 20, x =346,y ~ 173

21. s
70 102
2

2.819

23, a=cotf,b=csc@® 24.550m
25, 48 m

26. h = V64 — dcos’d + 2sin @
27, 1076 mi 28, 14,400 fi

29. —V3f2 30, V2

31,1 32 —V3f2 33 —V3f3
34, V2f2 35. —V2f2 36. -2
37. 2V3f3 38. 2V3f3 39. —V3 40. -1

41, sin @ =2, cosf = — &, tan 0 = —¥,

csc0 =9, secd = ~Y, cot0 = -3 42.} 43.60°

44. sinf = —V5/5, cos § = —2V5/5,1an 0 = 4

csc0 = —V5,sec8 = —~V5/2,cotd =2

45. an @ = — V1 — cos’tfcos 8

46. sec 0 = —1/\V/1 — sin®@ 47, tan’@ = sin’8/f(} — sin’6)

48. ¢5c%0 cos’ =

—1

sin” @
49. sin0 = V7/4,co5 0 = 3,560 = 4], cot 6 = 3VT[7
50, sind = g, cos 0 = 45, tn 0 = —, cot § =~
51, cosf = —4tand = —},csc 0 = §sec 0= —3,
cot® = —1
52, sin0 =~ cos0 =~ un0 =", cscd =33
cot@ =35

53. —V5/5 54. V3 551 56 ~+/3f2 57.532
53, 1.46 59. 148.07 60. 9.17 61.77.82 62. 33
63, 773 mi 64, 11606 65. 3.9mi 66. 80.8mi

67. 32.12 68. 14.98

5

Chapter # Test BpahiBR0

1. 1laf6, 34 2. 240°, —74.5°

3. (2) 240 rad/min =~ 753.98 rad/min

(b) 12,063.7 fymin = 137 mih 4. (a) V22

b V33 ©2 @1 5 (26+6Vi3)39

6. a=24sin0,b=24cos 7. (4 —3V2)f4

8 —2 9. tanf=—Vsec®d—1 10. 196

11 0.1 12, 2505 13. 84 14. 195 15. (a) 153 m’
(b) 243m 16 (@) 1299° () 49 17. 554ft

Focus on Modeling 2 pinfceRs
i. 141 mi 2. 131 mi

3. 143m 4. 1192 m

5, (c) 23498 ft 6. 41940

7. - 9Lo 1L 1280 fi

1495 %%

8400 120214




L[ection 2. b

L

utvy

[ ,..10 X

7. 6,3 8 (=53 9 3,-1D 10.2 -3 1. 5,7
12. 8,8) 13. (~4,-3) M. (-5,-4 15 ©,2)
16. (1,5) 17. (4,14),{~9,-3), (5.8, {-6,1T)
18, (—4, 10), (6,24, (0, —3), {—14,47)
19, (Ox ""‘2), (61 0)! ("21 '—'l)a (89 —3)
20, 2§, 6j,1— 25,31 +8)
21. 43, —9i + 6§, 51 — 2], —~61 + 8]
22, 2i + 2§, —31 + 33,21, —i + 7§
23, V3, V13,2V5,1V13, V26, V1D, V5 - Vi3
24. V13, V5, 2V13, V5/2, V2, V34, V13 - V5
95, i01, 2V2, 2VI0L, V2, VT3, V145, V101 — 2V2
26. 6V/2. V5, 12V/3, V52, VS, VE3,6VI ~ V5

Vi, V2,
27. 20V3i + 20§ 28, —25i + 25V3§ 29, ——{1 -

30, 800 cos 125 + 800 sin 125°% = —458.86% + 655.32§
31. 4 cos 10° -+ 4 sin 10°} = 3,94§ + 0.69§

32. —?i —%‘ 33, 5,53.13° 34, 1,225° 35. 13,157.38
36. 41,'12.68° 37. 2,60° 38. V2,45° 39 15v3, —15
40. 469.85 mi/h, 171.01 mi/h 4%, 2i — 3}

42. (E.i\@ + 3)i + (:5-—2\/—2)3 43, (n) 40§ (b) 425i
(c) 425+ 40§ (d) 427 mih, N 846°E

55 55V3 765V2 765 V2
44. (a) 2.2>{b}( 2,2>
{c) (568.44, 588.57) (d) 818 mi/h, N 44°E

48, 794 mi/h, N266°W 46, N2.1I°W

47, (2) 101 (b) 10i -+ 17.32§ (¢} 20i + 17.32}
(@) 265 mi/h, N49.1°E 48, N3O°W

49, (a) 22.8i + 7.4} (b) 7.4 mi/h, 22.8 mi/h

50. 25.08 mifh, N 457°W 5L (a) (5,-3) (b) {-5,3)

52. (a) {0,0) (b) None 53. (8) —4j (D) 4]

54 (@) § @) —§ 55. (a) (—7.57,10.61)

) (1.57,—1061) 56. (@) (2,—4) ®) (~2.4)

57. T, ~ —56.51 + 67.4], T, ~ 56.5i + 32.6

58, T, =~ —14,116} + 5,789}, T, =~ 14,1161 + 12,488]

Sectiong- CRY

L@2 M4 @0 (b) 9 3@ 13 ()56
4. (@) —12 () 180° 5. (@) —1 () 97

6 (@) 4 @) 603° 7. @) 5V3 () 30°

8 (a) 0 () 90° 9 Yes 10. Yes 11, No 12 Yes
13. Yes 14.No 15.9 16.9 17. -5 18, —10

19, -2 20. v2 2. -24 22. %

23, @ (L) ®uy={1,u=(_133

24. (@) 4.2 M) v, ={&2).0=0,-6)

25 @) (5D O w={-hwn=§43

26. (a) {9’6) (b) uy = (9!6)8 u; = (21 "_3)

27. @ (~22) o wu=-5PHu=8%

2% @& ®u=E-hwn=09

29. —28 30. 80,400 31. 25 32,280 38.u-v¥

39, 16 f-lb 40, 82 ft-1b 41, 8660 fi-lb 42, 260,000 fi-lb

43. 11641b 44, (a) 282216 (b) 27791b 45. 23.6°
46. 54.61b



